Abstract. The aim of this article is to utilize different readability formulas proposed by some authoritative sources to determine the readability levels of the Tibetan teaching textbooks from 2th to 12th grade. The research about readability of textbooks can not only indicate the specific readability level of each book quantitatively but also provide advisable direction of improvement. For this purpose, we adopted four formulas including Flesch Reading Ease(FRE)、Gunning Fog Index(GFI)、Automated Readability Index(ARI)、Flesch-Kincaid Formula(FK) to conduct an experiment. As a result, the readability formulas showed good application for the Tibetan teaching textbooks on a whole.
Introduction
Readability refers to the degree that how easy or hard to understand a text briefly. Longman Dictionary of Language Teaching & Applied Linguistics gives the definition of readability in detail: Readability is about how easily written materials can be read and understood. Readability depends on many factors, including (a) the average length of sentence in a passage; (b) the number of new words a passage contains; (c) the grammatical complexity of the language used. Procedures used for measuring readability are known as "readability formula" [1] .
Readability study plays an important part in reading theory, reading teaching and learning, reading assessment, text book compilation and evaluation, etc. The study of readability is of great practical as well as theoretical significance in selecting material of reading texts, and even the selection of teaching method on reading [2] . The appropriate reading materials will help to promote students' studying. On the contrary, the mismatch texts will discourage students to make progress, even lose confidence in certain subject. Therefore, the research on readability of teaching materials becomes more and more significant.
Because readability study first rose in west countries in last century, it had made great achievements on the research of readability based on English texts. For example, Flesch-Kincaid Formula had been appointed as the standard readability formula for United States Department of Defense [3] . In practice, it had also been applied to the Microsoft Office Word. Leah conducted an experiment to analyze the readability of Programming Textbooks [4] . Umit also compared different readability formulas on science-technology and social science textbooks [5] . As for readability based on Chinese texts, although it was being paid attention lately, great progress has been made by Chinese linguistic scholars. Lin Zheng and Li Shaoshan created new readability formulas suiting for Chinese texts [6] . Lee constructed a novel Chinese readability classification model to measure the score of readability [7] .
As one of China's ethnic minorities, Tibetan education is an indispensable branch of national education [8] . Meanwhile, The Tibetan teaching textbooks are a useful tool for students to study Tibetan well. So the importance of measuring readability for the Tibetan teaching textbooks is not less than the Chinese or English one. The research about Tibetan textbooks is wide involving with vocabulary statistics and shallow parsing analysis [9, 10, 11, 12] . But the readability research based 3rd International Conference on Education, Management, Arts, Economics and Social Science (ICEMAESS 2015) on Tibetan texts is still blank, so we intended to measure the readability index of primary Tibetan teaching textbooks by means of some famous formulas.
Methodology

Readability formulas a. Flesch Reading Ease
Flesch Reading Ease (FRE) is regarded as one of the most accurate formulas among those ones [13] . It is proposed in 1948, which is one of the oldest as well as widely used formulas. The computational formula is showed in Eq.1.
FRE=206.835-(1.015*ASL)-(84.6*ASW) (1) In above equation, ASL= Average Sentence Length; ASW=Average Number of Syllables per Word.
The result of FRE is a number ranging from 0 to 100. According to Flesch's designing, the higher the number is, the easier the text is [14] .
b. Gunning Fog Index
Gunning Fog Index (GFI) is named after its creator. He thought that the problem of hard to read or understand was caused by the improper complexity in the writing [15] . The computational formula is showed in Eq.2.
GFI=0.4*(ASL+PHW)
(2) In above equation, ASL= Average Sentence Length; PHW=Percentage of Hard Words, the author defined that the syllables of Hard Words must be equal or more than three.
c. Automated Readability Index
The Automated Readability Index (ARI) produces a grade level needed to understand the text [16] . The ARI also relies on the average characters per word rather than the average syllables per word, which is more convenient to count the words. The computational formula is showed in Eq.3.
ARI=4.71*AWL+0.5*ASL-21.43
In above equation, AWL=Average number of character per word; ASL= Average Sentence Length.
d. Flesch-Kincaid Formula
The Flesch-Kincaid (FK) Grade Level is mostly used in the field of education. The score got from this formula also indicates an U.S. grade level [17] . It is easier and more convenient for scholars, educators, teachers to measure the reading ease of books and texts. As described before, it had been appointed as the standard readability formula for United States Department of Defense and applied to the Microsoft Office Word [18] . The computational formula is showed in Eq.4. From the formulas we can see that FRE and FK were calculated with two same factors. The difference between them is the scope of their outcome and the meaning of outcome.
Measuring the readability
Whether the above-mentioned formulas can measure the readability of Tibetan teaching materials precisely is connected with the tested data. To make sure of the quality of data, here we select the standard primary Tibetan teaching textbooks published by Tibetan language writing committee of five provinces as the tested data. According to Cao's paper, there are 12 books totaling 274 articles with 9224 different words in the primary Tibetan teaching textbooks [19] . Here we choose 2th to 12th volume as the measured object(the 1th volume has no articles).
In order to measure the readability, we need to count the number of words , sentences syllables and characters, which is used to compute ASL, ASW, PHW and AWL. The procedure of measuring the readability is showed in Fig.1 . Fig.1 The procedure of measuring the readability From Fig.1 we can see, the first of all, we need to reprocess the articles which include two parts, sentence segmentation and word segmentation. Here we finished Word Segmentation with the system of Tibetan Word Segmentation Based on Word-Position Tagging made by Congjun Long [20] . Secondly, we count those important elements that will be useful in Step 3. Then we calculate the key points with the outcome of those elements. The last thing we need to do is calculating the score of readability according to formulas. All of these Steps are consistent, only with right order can we get the accurate output.
Results and analysis 3.1 Statistic results
In this part, we mainly show the results of the counted elements as well as calculated key points described above from the macroscopic and microcosmic angle. Table. 2, we can find the regularity that the numerical value is higher and higher with the increase of grade on the whole, which reflect that students in high grade have to master more complex articles compared with those in low grade. Table. 3 shows the detail average frequency of each article in microcosmic angle. This results will be applied to those formulas directly. Table. 2, the numerical value is nearly higher and higher. No matter in which angle, the articles in Tibetan teaching textbooks are designed with more words as students' grade increase.
Readability analysis
After finishing the data preparatory work, we combine Equation 1,2,3,4 with the value showed in table.3 to get the score of readability. The outcome of readability for Tibetan teaching textbooks is showed in Table. 4. From the above four Chats, we can get the information about the readability of the primary Tibetan teaching textbooks as follows.
1) From 2th to 7th volume, the score of each textbook's readability increases or decreases gradually, which means they become harder and harder to be understood for primary students.
2) From 8th to 12th volume, the score of each textbook's readability fluctuates unsteadily, even changing in opposite direction, which means the readability level tends to approach a maximum point relatively.
3) The score of last three textbook's readability increases or decreases gradually, which explained why the difficulty of textbook used by graduates was reduced slightly.
Conclusions
There are numerous mathematical formulas for the purpose of measuring the score of readability. Here we mainly adopt four widely used formulas to testify the effectiveness about their application for the Tibetan teaching textbooks. The results showed that the readability level tested by the four formulas was in accord with the real grade overall, and they got the similar trend. But whether these formulas can be applied to more complicated Tibetan textbooks is still unknown. Not all of the readability formulas can be adapt to each language rightly. We need to design the readability formulas for a special language (Tibetan) according to its literal features, which is our next research direction.
